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3KcnepHMeHTanbHbiM MHKpocnopHjmo3 ryceHHu Jia6opaiopHOM nonyjumHH nnejiHHOH 
omeBKH Bbi3BajiH nepopajibHbiM 3apaxeHHeM jihhhhok MJiajuimx B03pacT0B h BHyrpHnojio- 
CTHbiMH MH'beKUHHMH cnop MHKpocnopHtfHH Vairimorphci ephestiae. Ebnm H3yneHbi ocoOeH- 
HOCTH npOTeKaHMH MHKpOCnopMaH03a, npOHBJieHHH 3amHTHbIX peaKUHM X03HHHa, a Taoce 
BJiMHHHe TeMnepaTypbi co^epxcaHHH ryceHHu h ycjiOBHH xpaHeHHH cnop Ha BoenpHHMHH- 
BOCTb HaCeKOMbIX K 3apaXCeHHK). BjIHHHHe MHKpOCnopH^HH Ha OpraHH3M X03HHHa npOHBJIH- 
Jiocb b paHHen rH6ejm hjih 3aaepxKe pa3BHTHH jihhhhok; o^HaKO b paae cjiynaeB BHeniHHe 
npOHBJieHHH B03,HeHCTBHH napa3HTa Ha X03HHHa OTCyTCTBOBaJIH. Pa3BHTHe napa3HTOB OT MO- 
MeHTa 3apaxeHHH jxo noHBJieHHH CKOiuieHHH 3pejibix cnop b opraHH3Me xo3HHHa npoaojDxa- 
Jiocb 6 cyTOK. MnKpocnopHaHH HHBa3HpoBajin xnpoBoe Tejio HaceKOMbix, Bbi3biBan ero ra- 
nepTpo(J)Hio n Hcne3HOBeHHe jiHnHflHbix rpaHyji. B KHinenHHKe h cjhohhmx xejie3ax b nepnoa 
c 6 jxo 16 cyT pa3BMTHH MHKpocnopHanH He HaOjnoaajiH. Ha kohchhom OTane MHKpocnopn- 
^no3a Bee co^epxHMoe KJieTOK xhpoboh TKaHH 3aMemanocb cnopaMM MHKpocnopnnHH. 
npn MHKpocKonnpoBaHMH 3apaxeHHbix h nornGinnx oco6en 6biJiH BbiHBJieHbi TOJibKO m- 
iuiOKapnoTHnecKHe cnopbi H03eMHoro rana, ho He OKTOcnopbi. Cnopbi Bbi6pacbiBanH nojinp- 
Hbie Tpy6KH npn CMeHe pH pacTBopa HHKyOauHH c HeihpajibHoro Ha mejiOHHOH. Bjihahhc 
MHK pocnopHano3a Ha reMOJiHM(J)y mejiHHOH omeBKH npOHBjrajiocb b yBejiHneHHH othoch- 
TejibHOH aojin nporeMOHHTOB, b noHBJieHHH Ha 6 -h jxe Hb nocjie 3apa>xeHHH MHoronaepHbix 
CBo6oaHO-uHpKyjiHpyiomHX KJieTOK h b noaaBJieHHH peaKunn MejiaHH3auHH reMOJiHM^bi 
npn MaccoBOM cnoporeHe3e napa3HTa. BbiHBJieH xapaKTepHbin CMMmoM MHKpocnopH,zmo3a 
nnejiMHOM omeBKH: OTJioxceHne nojx KyTHKyjion nepHbix ToneK h mcjikhx miTeH HenpaBHJib- 
hoh (J)opMbi («peaKUHH aTTpeTM3auHM»). noBbiineHHe TeMnepaTypbi cojiepxcaHMH HaceKOMbix 
no 32° b TeneHHe 3 jiHeii nocjie 3apaxeHHH cnoco6cTBOBajio nojiHOMy H36aBjieHHio HaceKO¬ 
Mbix ot MH^eKHMH b nepBOM h BTopoM noKOJieHHHX, HTO moxcho paccMaTpHBaTb KaK cnoco6 
03aopoBjieHHH Jia6opaTopHbix KOJioHMM nnejiMHOH omeBKH ot MHKpocnopnjiH03a. nepopa- 
jibHoe 3apaxceHHe ryceHHn III h IV B03pacT0B cnopaMH, xpaHHBinHMHCH 3—6 Mec. npn t = 
= 4° b BHae bootoh cycneH3HH, Bbi3biBajio ra6ejib 63.0—61.5 h 91 % ryceHHU, coaepaca- 
mnxca cooTBeTCTBeHHO npn t = 25 h 21°, a npn TeMnepaType co^epxcaHHH 30° CMepmocTb 
He OTJiHnajiacb ot kohtpojih (8—10 %). Cnopbi, BbmejieHHbie H3 BbicyineHHbix TpynoB ryce- 
HHU, yTpaTHJIH XCH3Hecn0C06H0CTb, HTO 6bIJIO npOJieMOHCTpHpOBaHO TeCTOM Ha HH^eKUH- 
OHHOCTb in vivo h OKpaniHBaHHeM aKpnnHHOBbiM opaHxeBbiM. J3,aHHaH napa3HTO-xo3HHHHan 
CHCTeMa npejiCTaBJineTCH nepcneKTHBHOH juih H3yneHHH MexaHH3MOB pe3HCTeHTHOCTH Hace¬ 
KOMbix H HMMyHOCynpeCCHBHbIX CBOHCTB OHTOMOnaTOreHHbIX MHKpOCnOpHJIHH. 

nnejiHHan orHeBKa Galleria mellonella — oahh H3 Tpa#HijHOHHbix o6t>cktob 
jia6opaTopHbix nccjie^oBaHHH, b tom HHCJie ^jih H3yneHHH MexaHH3MOB pe3H- 
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CTeHTHoc™ HaceKOMbix (Weisner et al., 1991; Dunphy, 1994; DiynoB h jx p., 
1997; Brivio et al., 2002; Yu et al., 2002; Seitz et al., 2003). BocnpnHMHHBocTb 
nnejiMHOH orHeBKH k MHKpocnopnjiHflM no3BOJiHeT b nepcneKTHBe co3,aaTb yHH- 
KajibHyio napa3HTO-xo3HHHHyio Mojiejib jinn aHajiH3a bjihhhhh MHKpocnopHjiHH 
Ha pa3JiHHHbie napaMeipbi opraHH3Ma HaceKOMoro-xo3HHHa. STOMy, c oahoh 
CTO pOHbi, cnocoOcTByeT HajiHHue cooTBeTCTByiomux MeTOjiHqecKHx uojxxojxob 
K H3yHeHHK) MHKp0Cn0pH,aH030B, 3 C JipyrOH — 60JIbIH0H o6l»eM HH(J)OpMaUHH 
o OHOJiorHH h (J)H3HOJiornH G. mellonella. HacTonmaa pa6oia hbjihctch nep- 

BblM 3TanOM C03^aHHH TaKOH MO^eJIbHOH CHCTeMbI H CTaBHT CBOeH uejlbio 
onncaHHe ocoBeHHocTen naToreHe3a MHKpocnopH,aH03a, Bbi3biBaeMoro V ephes- 
tiae npn 3apaxceHHH jihhhhok nnejiHHOH orHeBKH. HaMM 6hjih H3yneHbi oco- 
OeHHoc™ npoTeKaHHH 3a6ojieBaHHH, npoaBJieHHH HeKOTopbix 3amHTHbix peaK- 
UHH xo3HHHa, BJiHHHue TeMnepaiypbi cojiepxcaHHa ryceHnu, Ha BoenpHHMHH- 
BocTb HaceKOMbix k 3apaxceHHio, a TaKxce bjihhhhc ycJiOBHH xpaHeHHH cnop Ha 
HHBa3HOHHOCTb nOCJiejJHHX. 


MATEPHAJI H METOflHKA 

Pa3Be^eHHe HaceKOMbix h o h h c t k a cnop MHKpocnopH/iHM. 
IlqejiHHyio oraeBKy pa3BO#HJiH b JiaOopaiopHbix ycjiOBHHx. TyceHMu cojiepxcajiH 
b TeMHOTe, Ha HCKyccTBeHHOH nHTaTejibHOH cpejie npn t = 28—32° (TaMapwHa, 
1987). B 3KcnepnMeHTax Hcnojib30Bajm MHKpocnopHAHio Vairimorpha ephestiae , 
BbmejieHHyio M3 MejibHHHHOH orHeBKH Ephestia kuehniella h HH(j)eKUHOHHyio jxjih 
nqejiHHOH orHeBKH Galleria mellonella (Weiser, Purrini, 1985). Cnopbi MHKpo- 
cnopH^HH, Hcnojib30BaHHbie b onbuax no 3apaxceHHio, nojiynann H3 roMoreHa- 
tob xcnpoBbix Teji h uejibix ryceHnu H3 3apaxceHHOH KyjibTypbi. OnncTKy cnop 
npOBO^HJIH MeTO^OM MHOrOKpaTHOrO UeHTpH(J)yrHpOBaHHH B AHCTHJIJIHpOBaH- 

hoh Bo,ae (200 g, 5—15 mhh). 

SKcnepHMeHTajibHoe 3apaxceHHe HaceKOMbix. Ebuio HcnbuaHO 
2 cnocoOa 3apaxceHHH ryceHnu. 

IlepopajibHoe 3apaotcemie (Vavra, Maddox, 1976). TyceHHu III h IV B03pacTOB 
OKyHajin Ha 1 c b BOjiHyio cycneH3Hio cnop (10 5 cnop x mji - 1 ), nocjie aero no- 
Memajm Ha HCKyccTBeHHyio nmaTejibHyio cpe^y b nauiKH IleTpH. KoHTpojibHyio 
rpynny HaceKOMbix bmccto cycneH3HH cnop OKyHajiH b AHCTHJiJinpoBaHHyio bo- 
jxy. PlocKOJibKy cnopbi BbiOpacbiBaiOT nojiapHbie TpyOKH TOJibKo npn nona^aHHH 
BHyTpb opraHH3Ma xo3HHHa BMecTe c noeziaeMOH cpe/ion, TaKOH Tnn 3apaxceHHa 
HBJineTCH no cyra nepopajibHbiM. 

IleptcymaHHoe 3apaotcenue ocymecTBJiHJin, HHbeunpya KaxcjiOH ryceHHue c no- 
Mombio MHKpoHHi»eKTOpa 3 mkji cycneH3HH, co^epxcamen 40—80 cnop b CTepn- 
jibHOM 0.9 %-hom NaCl. Cnopbi npe^BapmejibHO o6pa6aTbiBann pacTBopoM 
CTpenTOMHiiHHa (1 Mr x mji -1 ) h aMnHUHJiJiHHa (0.2 Mr x mji -1 ) b TeneHHe 
5 mhh, nocjie aero nocjieaoBaiejibHO pa3BOjiHJiH cycneH3Hio cnop CTepnjibHOH 
OTCTHJIJIHpOBaHHOH BOJIOH B 2 H 4 pa3a, HHKy6npOBaJIH no 15 MHH, 3aTeM OTMbl- 
bbjih cnopbi 4 pa3a CTepnjibHbiM 0.9 %-hhm NaCl. 

CBeTOBan MHKpocKonna. HaqHHan c MOMema 3apaxceHHH, Kaxcabie 
2 jx hh nacTb HaceKOMbix npenapnpoBajin b 0.1 M Na-4)oc(i)aTHOM 6y4>epe 
(pH 7.2) (OB) h oueHHBajin 3apa>KeHHOCTb cnopaMH TKaHen KHixieHHHKa, xch- 
poBoro Tejia, reMOJiHM(|)bi h cjnoHHbix xcejie3, Hcnojib3ya cbctoboh MHKpocKon, 
ocHameHHbin 4>a30B0-K0HTpacTH0H onTHKon. Ha 6, 12 h 15-e cyT ompena- 
pnpoBaHHbie TKaHH 3apaxceHHbix h KOHTpojibHbix ryceHnu (no 3—4 ryceHHUbi 
b BapnaHTe) (JmKcnpoBajiH 2.5 %-hhm pacTBopoM rjiioiapoBoro anb^erH^a b OB 
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b TeneHHe 60 mhh, OTMbiBajiH b 0.1 M KaxouHJiaTHOM 6y(J)epe (KB) h iioct(J)hk- 
CHpOBaJIH 1 %-HbIM paCTBOpOM TCTpOKCH^a OCMHH B KB 1 H. nOCJie CepHH OT- 
MblBOK OTCTHJIJIHpOBaHHOH BOUOH MaTepHaJI 06e3B0)KHBaJIH B OTaHOJie H aue- 
TOHe h 3ajiHBajiH b anoH-apaji^HT (CoKOJiOBa h up., 1994). nojiyroHKHe cpe3bi, 
H3roTOBJieHHbie Ha yjibTpaTOMe LKB, OKpaniMBajin MerajieHOBbiM chhhm b Tene- 
Hue 3—5 mhh c nouorpeBOM Ha cnHpTOBKe (JIorHHOB h up., 1988) h H3ynajiH 
B CBeTOBOH MHKpOCKOn. 

Ot6op h aHajiH3 reMOJiHM(J)bi. rioKpoBbi ryceHHU npoKajibiBajiH ctck- 
jihhhhm KanHJUiHpoM h OT6HpajiH Bbicrynaiomyio reMOJiHM(J)y b KanHJiJinp. Ka- 
nHJuiHpbi c HaraBHOH reMOJiHM(J)OH ocTaBJiHJiH npH KOMHaraoH TeMnepaType 
h b TeneHHe 20 mhh HaOuiouaJiH 3 a MejiaHH3auHen o6pa3ua. Ilpn HccneuoBa- 
hhh reMOHHTOB reMOJiHM(J)y, nojiyneHHyio ot 3 3apaxeHHbix ryceHHU, HeMeu- 
jieHHO CMeniHBajiH c aHTHKoaryjiHpyioiUHM 6y(J)epoM (Leonard et al., 1985), 
couepxcamHM cneuoBbie KOJinnecTBa (J)eHHJiTHOMOHeBHHbi. TeMouHTbi ocaxcua- 
jih H,eHTpH(J)yrHpOBaHHeM npn 200 g b TeneHHe 5 mhh, OKpaniHBajiH 10 mhh 
Ha jie^HHOH 6aHe aKpnuHHOBbiM opaHxceBbiM (AO) b OB b KOHueHTpauHH 
0.01 Mr x mji -1 (Weidner, Sibley, 1985) h tphxcubi OTMbiBajiH b OB b npncyTCT- 
bhh 40 mM STHjieHaHaMHHTeTpaaueTaTa HaTpHH (3,H,TA). 06pa3Ubi reMouHTOB, 
OKpameHHbie AO, HaHOCHjiH Ha npeuMeraoe CTemio, uo6aBJiHJiH 4 mkji 1 %-ro 
l,4-(J)eHHjieHaHaMHHa b nmuepHHe b OB h noKpbiBajiH npeuMeTHbiM CTeKJiOM. 
npenapara npocMaTpHBajiH b cbctoboh MHKpocKon Opton-Axioscope (ZEISS, 
TepMaHHH), ocHameHHbiH 3nn(|)jnoopecueHTHOH npncTaBKOH h uh(J)poboh (J)o- 
TOKaMepOH. 

Jinn onpezjejieHHH bjihhhhh TeMnepaTypbi Ha pa3BHTHe 3a6o- 
ji e b a h h h nauiKH c KOHTpojibHbiMH h nepopajibHO 3apaxceHHbiMH ryceHHuaMH 
couepxcajm npn t = 22 hjih 28° Ha npoTHxceHHH Bcero onbiTa. Tpynny H3 20 ry¬ 
ceHHU couepxcajiH npn t = 32° b TeneHHe 3 UHen c MOMema 3apaxceHHH, a 3aTeM 
npn t = 28°. 

^jih H3yneHH5i coxpaHHOCTH HH(j)eKUHOHHoro Hanajia npn 
pa3Hbix ycjiOBHHx xpaHeHHH cnop ryceHHU III B03pacTa 3apaxcajin cno- 
paMH, Bbi^ejieHHbiMH H3 BbicynieHHbix TpynoB, roMoreHH3HpoBaHHbix b uhcthji- 
jiHpOBaHHOH Boue; a TaKxce noMemajiH hhu a ryceHHu b naniKH c norHOniHMH 
ot MHKpocnopHUH03a ryceHHuaMH, xpaHHBiHHMHcn 2 Heueun npn t = —20°. Ty- 
ceHHu couepxcajiH npn nocTOHHHOH TeMnepaType 28°. 

^JIH H3yneHH5I yCJIOBHH CTHMyJIHUHH B bl CTp e J1 H b a H H H nojinp- 
Hbix Tpy6oK cnopaMH MHKpocnopHflHH in vitro 6biJi Hcnojib30BaH 
MeTOu mejioHHOH o6pa6oTKH, nepBOHanaubHO npeunoxceHHbm rj ih Nosema bom- 
bycis (Vavra, Maddox, 1976) h no3xce MOUHcJmuHpoBaHHbiH ujih Ni furnacalis 
(Kurtti et al., 1994). Cnopbi HHKydHpoBanH 30 mhh b pacTBope 10 mM S^TA, 
3a6y(|)epeHHOM 1 mM Tphcom (pH 7.0), 3aTeM ocaxcuanH ueHTpHcfiyrnpoBaHH- 
eM h pecycneHUHpoBajm b pacTBope, couepxcameM 0.01 H KOH h 0.17 M KC1. 
Mepe3 40 mhh cnopbi BHOBb ueHTpH^yrnpoBajiH h HeHTpanH30BajiH pacTBO- 
poM, couepxcamHM 25 mM Tpnc, 0.17 M KC1, 10 mM 3,H,TA, 30 mM tjiioko- 
3bi (pH 8.0). B TeneHHe 30 mhh Ha6jnouajiH 3KCTpy3Hio cnop b MHKpocKon Axi- 
overt 2 (ZEISS, TepMaHHH) c Hcnojib30BaHHeM 4>a30B0-K0HTpacTH0H onraKH. 
npoueHT BbiCTpejiHBiiiHX cnop paccHHTbiBajiH no (jDopMyjie 366oTa (Undeen, 
Vavra, 1997) npn noucneTe He MeHee 400 cnop. 

^ocTOBepHOCTb pa3JiHHHH Mexcuy noKa3aTejiHMH oueHHBajm c noMombio 
t-KpHTepHH CTbiouema (p < 0.05) (Hjioxhhckhh, 1970). 


2 napasHTOJioraa, N° 3, 2004 r. 
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PE3YJIbTATbI 


SiccnepHMeHTajibHoe 3apaxeHHe h chmiitomh MHKpocnopn- 
jiH03a. TyceHMUbi G . mellonella 3apaxcajiHCb nepopajibHo hjih nepKyraHHO cno- 
paMH MHKpocnopH^HH V ephestiae . B o6ohx cjiynanx nepe3 6 cyr nocjie 3a- 
paxceHHH b xcwpoBOM Tejie ryceHHu 6buiH oOHapyxeHbi MaccoBbie CKonjieHHH 
3pejIbIX cnop H BHyTpHKJieTOMHbIX CTa^HH pa3BHTHH MHKpOCnopHJIHH. CllOpbl 
MHKpOCnopH^HH HCKJIIOHHTeJIbHO H03CMH0r0 THna 6bIJIH xopoiuo BHJIHbl Ha 
Ma3Kax TKaHeft 3apaxceHHbix ryceHHu b CBeTOBOH mhkpockoit npH Ha6jno,aeHHH 
KaK b CBeuioM nojie, TaK h c Hcnojib30BaHneM cJ)a30Boro KOHTpacTa. BHyrpHKjie- 
TOHHbie CTajJHH pa3BHTHH MHKpOCnopHJUiH 6bIJIH MaJIO 3aMeTHbI B CBeTJIOM nO- 
Jie, npn (j)a30B0M KOHTpacrapoBaHHH ohh Bbinumejin KaK TeMHbie Tejia npaBH- 
JlbHOH OKpyrJIOH (MepOHTbl H CnopOHTbl) HJIH yzyiHHeHHOH (cnopo6jiacTbi) (J)Op- 
Mbl (pHC. 1). 

He paHee, neM Ha 14-e cyT 3a6ojieBaHHH OTMeneHO HaciynjieHHe (j)a3bi ko- 
HeHHoro (ocTporo) MHKpocnopuaH03a, xapaKTepH3yiomerocH rnnepipo^Hen xch- 
poBoro Tejia h 3aMemeHneM cojiep^KHMoro KjieTOK acnpoBOH TKaHH HaceKOMoro 
Maccoft 3pejibix cnop MHKpocnopnuHH. TyceHnubi npn 3 tom npnoOpeTajin mo- 
jioHHo-6ejiyio OKpacKy, Korapan o6ycjiOBjieHa MaccoBbiM CKonjieHHeM b xcnpo- 
bom Tejie cnop, npocBenHBaioiuHX CKB03b noKpoBbi. 

XapaKTepHbiH CHMrnoM MHKpocnopnuH03a nnejiHHOH othcbkh — noHBjieHHe 
no jx KyTHKyjioH nepHbix tohck h mcjikhx njrreH HenpaBHJibHOH (JiopMbi. 3 to hb- 
JieHHe Ha6jno,aajiH npHMepHO y 50 % 3apaxceHHbix ryceHHu. ripn npenapnpoBa- 
HHH 3THX ynaCTKOB H H3yHeHHH HX C nOMOLUbK) CBeTOBOrO MHKpOCKOna OTMene- 
Ha accounauHH nepHbix nnieH c MaccaMH cnop MHKpocnopnjjHH. 

npHHUHnnajibHbix pa3JiHHHH b 3apaxceHHOCTH, CMepraocTH h naToreHe3e 
npn pa3Hbix cnoco6ax 3apaxceHHH He 6buio BbiHBjieHo. riocKOJibKy mqtojx hm- 
MepcHH ryceHHu b cycneH3HK) cnop, paccMaipHBaeMbiH hbmh KaK nepopajib- 
HbiH, ropa3,ao MeHee TpyzjoeMOK h cjioxcch, neM HHi>euHpoBaHHe, jjajibHeHiiiHe 
3KcnepHMeHTbi npoBojinjin Ha ryceHHuax, 3apaxceHHbix nepopajibHo. 

ripn ycneniHOM 3apaxceHHH b SKcnepnMeHTajibHOH rpynne perHCTpnpoBajiH 
rn6ejib ryceHHu h OTCTaBaHHe b pa3BHTHH HeKOTopbix HaceKOMbix. B ryceHHuax, 
pa3BHBaBiiiHXCH 6e3 3ajiepxcKH, perHCTpnpoBajiHCb ojiHHOHHbie cnopbi (cjia6an 
3apaxceHH0CTb) hjih oTcyTCTBHe bhahmoh HH(|)eKUHH. TaKHe ryceHHUbi 6jiarono- 
lynHo OKyKjiHBajiHCb h npeBpamajiHCb b 6a6oneK. 

rHCTOJiorHHecKHH aHajiH3 3 a p a ;k e h h bi x ryceHHu. ripocMOTp no- 
jiyTOHKHX cpe30B TKaHen ryceHHu, (jjHKcnpoBaHHbix Ha 6, 12 h 15-e cyT nocjie 
3apaXCeHHH, He BblflBHJI npHCyTCTBHH napa3HTOB B KJieTKaX 3nHTeJIHH KHllieHHH- 
Ka h cjiiOHHbix >Kejie3; b to >Ke BpeMH KjieTKH, npnjie^Kaiune k CTeHKe KHiueHHH- 
Ka, b tom HHCjie MejiKHe KjieTKH, bo3moxcho, reMOUHTbi, couepxcajiH rpynnbi 
cnop MHKpocnopnjiHH (pnc. 2, a). B KjieTKax xaipoBoro Tejia OTMeneHo hhtch- 
CHBHoe pa3BHTHe napa3HTOB; cnopbi h jiocnopoBbie CTajiHH pa3BHTHH huchth- 
(|)HUHpoBajiHCb Ha nojiyTOHKHx cpe3ax, OKpaineHbix MeTHjieHOBbiM chhhm Hann- 
Han c 6 cyT nocjie 3apaxeHHH (pnc. 2, 6 ). npHMepHO Ha 12-e cyT xcnpoBan TKaHb 
jiejiHTCH Ha HHTeHCHBHo 3anojiHeHHbie napa3HTaMH o6jiac™, b kotophx jinnua- 
Hbie rpaHyjibi npaKranecKH OTcyTCTByiOT, h CBoOojiHbie ot hh^ckuhh 30Hbi, co- 
jiepxcamHe MHoroHHCJieHHbie rpaHyjibi jinnuaoB (pnc. 2, e). Ha 15-e cyT Bee 
cojiepxcHMoe UHTonjia3Mbi kjictok rnnepTpoc^HpoBaHHOH xchpoboh TKaHH 3aMe- 
majiocb CTajiHHMH cnoporoHHH h 3pejibiMH cnopaMH, jmnuaHbie rpaHyjibi npaK- 
THHecKH He BCTpenajiHCb. 

Pea k u hh reMOjiHM(J)bi Ha 3KcnepHMeHTajibHoe 3apaxceHHe. 
Ha 6-e cyT nocjie 3apaxeHHH b reMOJiHMcjje ryceHHu c npH3HaKaMH MHKpocno- 
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Phc. 1. Ma30K >KHpoBoro Te^a ryceHHU G. mellonella nepe3 6 cyTOK noc;ie 3apaxeHHfl V ephestiae . 

Oa30BbIM KOHTpaCT. 

BoJibinaa CTpejiKa — 3pe;ibie cnopbi, Majiaa CTpeJiKa — npoaH(J)epaTHBHbie CTaann, aBoimaa CTpejiKa — cnopoGiiacT. 

Fig. 1. A smear of fat body from G. mellonella caterpillars in 6 day after infection by V ephestiae. Pha¬ 
se contrast microscopy. 

Phc. 2. KjieTKH, npHJie;>KamHe k CTeHKe KHineMHHKa ryceHHU G. mellonella (a) h kjictkh >KupoBoro 
Tejia (6, e), 3apa>KeHHbie V ephestiae. llojiyTOHKHe cpe3bi, OKpameHHbie MeTHJieHOBbiM chhhm. 

Eo.ibmaa CTpejiKa — 3peJibie cnopbi, Majiaa CTpejiKa — npojiH(J)epaTHBHbie CTaann, aBOHHaa CTpejiKa — jiHnnaHbie 
rpaHyjibi. ji — yaacTKH kjictok c GojibuiHM KOJiHaecTBOM annwaoB n He coaepxamne napa3HTOB, >? — aapo. YBejiH- 

HeHne: a, 6 — x600; e — x300. 

Fig. 2. Cells adjacent to the intestinal wall in G. mellonella caterpillars (a) and fat body cells (b, c) in¬ 
fected by V. ephestiae. Semi-thin sections, methylene blue staining. 

Phc. 3. reMOJiHMcl)a ryceHHU G. mellonella , Ha 3apaxeHHbix V ephestiae , oKpauiHBaHHe aKpu/tHHO- 

BblM OpaHXeBbIM. 

Majiaa CTpejiKa — nporeMOUHT, Gojibiuaa CTpejiKa — MHoroaaepHbin reMOUHT. 

Fig. 3. Haemolymph of G. mellonella caterpillars infected by V. ephestiae , acridine orange staining. 

Phc. 5. 3KCTpy3HH no;mpHbix TpyboK cnop MHKpocnopHUHH V ephestiae Hepe3 2 m nocjie HeHTpajiH- 

3auHH mejioMHoro pacTBopa. 

Majiaa CTpejiKa — HHTaKTHaa cnopa, Sojibinaa CTpejiKa — BbicTpejiHBiiiaa cnopa, iiBOHHaa CTpejiKa — annaoKapn- 

OTHMecKaa CTa/uia. 

Fig. 5. Extrusion of polar tubes of microsporidian V. ephestiae spores in 2 hours after neutralization 

of alkaline solution. 




pn£H03a coflepxaHne nporeMounTOB coeraBHJio 7.2 ± 1.29 % ot o6mero kojih- 
HecTBa reMOUHTOB, Tor ua KaK y KOHTpojibHbix ryceHHU uojih nporeMounTOB 
HHKor/ia He npeBbimajia 0.5 %. KpoMe Toro, b reMOJiHM(f)e OojibHbix ryceHHU 
6buiH BbiHBJieHbi MHoroH^epHbie reMOUHTbi (pnc. 3), HHKorua He HaOjuouaeMbie 
y 3£opoBbix oco6en. BH3yajibHoe HaOiiioueHHe 3a CKopocTbio Me;iaHH3auHH re- 
MOJiHM(|)bi, OTo6paHHOH b CTeKJiHHHbie KanHJiJinpbi, noKa3ajio, HTO 3a 2—3 MHH 
HHKyOauHH npn KOMHaraon TeMnepaType reMOJiHM^a KOHTpojibHbix ryceHHU 
OKpauiHBajiacb b nepHbin ubct, b to BpeMH KaK reMOJiHMtfia ryceHHU OojibHbix 
MHKpocnopHUH030M ocTaBajiacb 6ejiOBaTO-npo3paHHOH b TeneHHe 20 mhh BnjiOTb 
jxo BbicbixaHHH o6pa3ua, hto CBHueTejibCTByeT o nouaBJieHHH peaKUHH MejiaHH- 
3auHH y OojibHbix ryceHHU. Flpn bckphthh 3apaxceHHbix ryceHHU h aHajiH3e no- 
JiyTOHKHX Cpe30B He 6bIJIO BbIHBJieHO MeJiaHH3aUHH H HH(|)HJlbTpaUHH reMOUHTa- 
MH HHBa3HpOBaHHbIX TKaHCH BHyTpeHHCH CpeUbl. 

BjiHHHHe ycjiOBHH couepxcaHHH ryceHHU h xpaHeHHH cnop Ha 
3apaxceHHe MHKpocnopnuHHMH. CouepxcaHHe ryceHHU (N = 25), 3apa- 
xceHHbix CBexcHMH cnopaMH, npn t = 32° b TeneHHe 3 UHen, HaHHHan c MOMeHTa 
3apaxeHHH, npHBeJIO K nOJIHOMy OilOKHpOBaHHK) pa3BHTHfl MHKpOCnOpHUHH. Ty- 
ceHHUbi ycnenmo pa3BHBajincb, nponun Bee CTaunn pa3BHTHH, a H3 BbuieTeBHiHx 
6a6oneK 6buiH nojiyneHbi HHueKJiauKH. Y ryceHHU BToporo noKOJieHHH (N = 28) 
MHKpocnopnuHH o6HapyxceHbi He 6buiH. 

y ryceHHU III h IV B03pacT0B, couepxcaBiHHxcH npn t = 28—30° h 3apa- 
xceHHbix cnopaMH, KOTopbie jx o 3Toro coxpaHHJincb b TeneHHe 3 h 6 Mec b BHue 
bouhoh cycneH3HH npn t = 4°, TaKxce He HaOjuouajiH noBbimeHHOH CMeprao- 
cth h HapymeHHH MeTaMopcf)03a. Pa3BHBaBuiHecH H3 tbkhx jihhhhok 6a6on- 
kh HopMajibHO OTKJiaubiBajiH HHua (Ta6ji. 1). B tom cjiynae, Korua ryceHHUbi 
III B03pacTa b TeneHHe 5 uHen nocjie 3apaxceHHH couepxcajincb npn t = 25°, hx 
CMepTHOCTb b TeneHHe nocjieuyioiUHX 27 UHeft noBbicnjiacb no cpaBHeHHio c 
KOHTpojie m (6.3 %) npHMepHO b 10 pa3 h cocTaBHJia 63 % npn 3apaxceHHH Tpex- 
MecHHHbiMH cnopaMH h 61.5 % — npn 3apaxceHHH mecTHMecHHHbiMH (Ta6ji. 2). 
IlaTHUHeBHoe couepxcaHne ryceHHU npn t = 21° npHBejio k 3HanHTejibHOMy poc- 
Ty CMepTHOCTH: b 3KcnepHMeHTajibHOH rpynne HaceKOMbix Ha 14-e cyT norn6- 
jio 69 % HaceKOMbix, Torua KaK b KOHTpojibHOH 3Ta BejiHHHHa He npeBbicnjia 
10 % (Ta6ji. 3). 

HaM He yuajiocb 3apa3HTb ryceHHU G. mellonella cnopaMH, BbmejieHHbiMH 
H3 BbICymeHHbIX TpynOB HJIH H3 TpynOB, XpaHHBHIHXCH B 3aMOpOXCeHHOM COCTO- 
hhhh b TeneHHe 14 uhch. OKpaiiiHBaHHe cnop, BbmejieHHbix H3 xchbmx ryceHHU 
h H3 BbicymeHHbix TpynOB, aKpnuHHOBbiM opaHxceBbiM noKa3ajio, hto 3th npo- 
6bi pa3HTe;ibHO OTJiHnaiOTCH upyr ot upyra. B o6pa3uax, nojiyneHHbix H3 xchbhx 
HaceKOMbix, couepxcajincb Jinmb euHHHHHbie cnopbi, uaiomne KpacHyio (|)jiio- 

Ta6jiHua 1 

ycTOHHHBOCTb ryceHHU k 3apaxeHHio cnopaMH npn coaepacaHHH npn nocTOBHHOH t = 28—30° 

Table 1. Resistance of the caterpillars to the infecting by spores with cultivation 
under constant temperature 28—30 °C 


Bo3pacT ryceHHU 

Uhh nocjie 3apaxceHHfl 

[ H KOJIHHeCTBO IlOrHOlIIHX HaceKOMbix 

3 

15 

19 

23 

26 

L III KOHTpOJIb (N = 10) 





(BbuieT HMaro) 

L III onbiT (N = 18) 


2 



1 » » 

L IV KOHTpOJIb (N = 8) 


(BbuieT HMaro) 




L IV onbiT (N = 8) 

1 

» » 



1 
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Ta6jiHixa 2 

BjiHHHHe cpOKa xpaHeHHfl cnop Vairimorpha ephestiae 
Ha CMepTHOCTb ryceHHU Galleria mellonella III B03pacTa, coaepxcaBiiiHxcfl npH 25° 
b TeMeHHe nepBbix 5 aHefi nocjie 3apaxceHHA 

Table 2. Effect of the storage period of Vairimorpha ephestiae spores on the mortality 
of Galleria mellonella III stage caterpillars being cultivated under 25 °C 
during the first 5 days after infection 


npOHOJDKHTejlbHOCTb 
xpaHeHHfl cnop 

Uhh nocjie 3apaxceHHfl h 

KOjiHHecTBO nornSiiiHX HaceKOMbix 

OSmafl CMepT- 
HOCTb, % 

10 

16 

17 

18 

23 

25 

27 

KoHTpoJib (N = 16) 

1 







6.3 

Cnopbi 6 Mec. (N = 26) 

5 

3 

2 

1 

5 


1 

61.5 

Cnopbi 3 Mec. (N = 27) 

6 

2 

1 

1 

1 

4 

2 

63 


npHMenaHHe. fyceHHU coaepxcajiH npH t = 25° b TeneHHe 5 HHeft, ociaBiiieecfl BpeMfl — npn t = 30°. 


opecueHUHio, mto CBH^eTejibCTBOBajio o He>KH3Hecnoco6HOCTH nocjie^Hux. Ta- 
KHM o6pa30M, B 3THX npo6aX flBHO ^OMHHHpyiOT HOpMajIbHbie HHBa3HOHHbie 
cnopbi. B to xce BpeMfl cnopbi, BbmejieHHbie H3 BbicyuieHHbix TpynoB, Bee 6e3 
HCKjiioMeHHfl ^aBajiH KpacHoe CBeneHne (pnc. 4). CnopaMH, BbmejieHHbiMH H3 
3acyuieHHbix, a Taioxe 3aMopoxceHHbix b TeneHHe 2 He^ejib TpynoB, 3apa3HTb ry¬ 
ceHHU II—III B03pacTa He yuajiocb. TaKHM o6pa30M, npn xpaHeHHH b nouoOHbix 
ycjioBHflx cnopbi nojmocTbio yTpaHHBaioT HH^eKunoHHOCTb. 

XapaKTepHO, hto hh b ouhom H3 o6pa3uoB cnop, BbmejieHHbix H3 130 ryce- 
HHU, B TOM HHCJie H3 67 TyceHHU, COUep^KaiUHXCfl HaCTb BpeMeHH HJIH nOCTOflH- 
ho npn cyOonTHMajibHon TeMnepaType (21—26 °C), He HaitaeHO OKTOcnop, xa- 
paKTepHbix jxjik xui3HeHHoro unicjia MHKpocnopn^nn poua Vairimorpha. 

CTHMyjiflunfl 3KCTpy3HH nojiflpHbix TpydoK. Hcnojib30BaHne Me- 
Tojxa mejioHHon o6pa6oTKH cnop Mmcpocnopnann c nocjieuyioiueH HeHTpajiH3a- 
unen Bbi3biBajio b TeneHne 30 mhh 3KCTpy3nio 72.1 ± 2.24 h 63.2 ± 2.33 % 
cnop, xpaHHBiiiHxcfl npn t = +4° b bouhoh cycneH3HH Ha npoTflxceHnn 3 n 
6 Mec. cooTBeTCTBeHHO. B HHKyOaunoHHon cpeue cpeun BbiCTpejinBinnx cnop 
HaOjuo^ajin OKpyrjibie CTauHH pa3BHTHfl MHKpocnopn^nn, cooTBeTCTByiomne cno- 
pon;ia3MaM (crauHAM, HenocpeucTBeHHo HHbeuHpyeMbiM cnopaMH b kjictkh xo- 
3flHHa) hjih MepoHTaM, KaKOBbie o6pa3yiOTCfl npn TpaHC(f)opMauHH cnopon;ia3M 
n HMeiOT neTKO pa3JiHflHMbin A^epHbiH annapaT (pnc. 5). 


Ta6jiHua 3 

BjiHBHHe cpoKa xpaHeHHH cnop Vairimorpha ephestiae 
Ha CMepTHocTb ryceHHU Galleria mellonella III B 03 pacTa, 
coaep^KaBuiHxcH b TeueHHe nepBbix 5 aHeii nocjie 3apaxceHHH npH t = 21° 

Table 3. Effect of the storage period of Vairimorpha ephestiae spores on the morthality 
of Galleria mellonella III stage caterpillars being cultivated under 21 °C 
during the first 5 days after infection 


npO^OJOKHTejlbHOCTb 

TJhh nocjie 3apaxceHHfl h kojihhcctbo nornGiunx HaceKOMbix 

OSinafl cMepT- 

xpaHeHHfl cnop 

4 

6 

7 

12 

14 

20 

HOCTb, % 

KoHTpoJib (N = 19) 

2 






10.5 

Cnopbi 3 Mec. (N = 23) 

3 

4 

2 

5 

4 

3 

91.0 


npHMenaHHe. fyceHHU conepxcajin npH t = 21° b TeneHHe 5 HHeft, ocTaBineecfl BpeMfl — npH t = 30°. 
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Phc. 4. Cnopbi MHKpocnopHflHH V. ephestiae , Bbme;ieHHbie H3 >khbhx rycemm G. mellonella (a—e) 
h TpynoB ryceHHix (a— otc). OKpaniHBaHne aKprwHHOBbiM oparDKeBbiM. 

a, 2 — 3ejieHaa (JunoopecueHiniH; 6, d — KpacHan 4)JiioopecueHUHH; e, otc — npoxoflflmHH CBeT; e — He>KH3Hecno- 
coGHaa cnopa, aaiomaa KpacHyio 4)JiioopecueHUHio, yBejiHHeHO. 

Fig. 4. Spores of the microsporidia V. ephestiae extracted from alive G. mellonella caterpillars (a—c) 
and the caterpillar carcasses (d—g). Acridine orange staining. 







OECyaCflEHHE 


Cnoco6HOCTb 3apa>KaTb HaceKOMbix KaK nepopajibHO, TaK h nyreM hheckumh 
H3BeCTHa JXJin MHOTHX MHKpOCnopH^HH. CHHTaeTCH, HTO HHbeUHpOBaHHe cnop 
cnoco6HO paciiinpHTb noTeHunajibHbiH Kpyr xo3neB ^aHHoro BH^a MHKpocnopn- 
OT h. Xoth 3tot Mdo^ 6ojiee Tpy^oeMOK, oh no3BOJiHeT Hcno;ib30BaTb jym 3apa- 
xceHHH ryceHHu nocjie^HHx B03pacT0B h MHHHMajibHoe KOJinnecTBO HH(j)eKUH- 
OHHoro MaTepnajia (Vavra, Maddox, 1976; Weiser, 1978; Hcch, 1980). 

lMnepTpo(|)H5i xcnpoBoro Tejia h MaccoBoe o6pa30BaHHe cnop CBH^eTejibCT- 
ByioT o pa3BHTHH «™nHHHoro» 3apaxceHHH MHKpocnopn^HeH (Solter, Maddox, 
1998b), jyin KOTopoH aaHHbiH xo3hhh — nnejinHan oraeBKa — 0Ka3ajicn Bnojme 
no^xo^HmHM. CpaBHHTejibHO bbicrpbie cpoKH HacTynjieHHH kohchhoh 4>a3bi 3a- 
6ojieBaHHH no3BOJi5HOT 3a HedojibuiOH nepno# BpeMeHH HapaboTaTb MaKCHMajib- 
Hoe KOJIHHeCTBO cnop. 

npn H3yHeHHH napa3HTHpoBaHHH V ephestiae hh b MejibHHHHOH, hh b nne- 
jihhoh orHeBKe (Weiser, Purrini, 1985) He 6biJio BbiHBJieHO pa3BHTHH napa3H- 
TOB B anHTeJIHH KHUieHHHKa Ha paHHHX CpOKaX HHBa3HH, HTO 6bIJIO OnncaHO 
jxjih p5ma BH£OB MHKpocnopH^HH, othochiuhxch k po^aM Nosema h Vairimorpha 
(Solter, Maddox, 1998a). C o^hoh CTopoHbi, Mbi MorjiH nponycTHTb 3Ty KpaTKO- 
BpeMeHHyio HanajibHyio CTa^Hio 3a6ojieBaHHH, b nacTHoc™, H3-3a 6bicTporo 06- 
HOBJieHHH snHTejiHH cpejiHeH KHiiiKH, a c apyroii — bo3moxcho, 3apa^ceHHe 3nn- 
TeJIHH KHUieHHHKa OTHK)£b He yHHBepcaJIbHOe HBJieHHe B >KH3HeHHbIX UHKJiaX 
MHKpocnopH^HH, TeM 6oJiee hto jy iHHa nojmpHOH TpybKH (no 400 mkm) no3BO- 
JineT HHBa3HpoBaTb tkbhh BHyTpeHHen cpe^bi npn BbiCTpejiHBaHHH cnop b npo- 
CBeTe KHUieHHHKa. 

Mbi He obHapyxcHJiH rarnion^Hbie OKTOcnopbi (Meflocnopbi), onncaHHbie npn 
pa3BHTHH aaHHOrO BH^a MHKpOCnOpH^HH B CBOeM eCTeCTBeHHOM X03HHHe — Me¬ 
jibHHHHOH orHeBKe. 3to moxcct yKa3bmaTb Ha to, hto xcH3HeHHbie uhkjim ojiho- 
ro h Toro xce BHjia MHKpocnopnflHH MoryT no-pa3HOMy npoTeKaTb b ecTecTBeH- 
hom h OKcnepHMeHTajibHOM xo3neBax — b G mellonella ocymecTBJineTCH TOJibKO 
araMHan nacTb UHKjia MHKpocnopH^HH V ephestiae , Torjia KaK nojioBon npouecc 
c nocjiejiyiomHM Meno30M h (|)0pMHp0BaHHeM Menocnop no KaKHM-TO npHHH- 
HaM Bbinaji. 

OcHOBHoe MecTO nocejieHHH napa3HTOB h C03peBaHHH cnop MHKpocnopn- 
m h V. ephestiae — xcnpoBoe Tejio. KaK y mhothx MHKpocnopnaHH HaceKOMbix, 
HHBa3HH napa3HTOB npHBO^HT k njiOTHOMy 3ace;ieHHio Sojibiuen nacra uhto- 
njia3Mbi a^nnouHTOB (Weissenberg, 1976; Hcch, 1986; Becnel, Andreadis, 1999) 
h 3aMemeHHio ee co^epxcHMoro cnopaMH. B nepByio onepe^b nponcxoOTT hc- 
ne3HOBeHHe jiHnn^Hbix rpaHyji, Beponrao, KaK pe3y;ibTaT HHTeHCH(j)HKauHH npo- 
ueccoB aspobHoro MeTa6o;iH3Ma xo3HHHa jym B03MemeHHH 3HepreTHnecKoro 
ymepba, HaHeceHHoro pa3BHBaioiuHMHCfl napa3HTaMH (flojirnx, 1997). 

lloBbiuieHHe OTHOCHTejibHOH ^ojih CBobo^Ho-UHpKyjiHpyiomHx nporeMO- 
UHTOB, CnOCObHblX K 06pa30BaHHK) 3peJIbIX 4>yHKUHOHaJIbHbIX reMOUHTOB — 
pacnpocTpaHeHHan peaKunn reMOJiHM(j)bi HaceKOMbix npn naToreHe3e (rjiynoB 
h jx p., 1997). YcHJieHHan npo;iH(|)epauHH ctbojiobmx kjictok cnocobcTByeT boc- 
CTaHOBJieHHK) nyjia reMOUHTOB npn HX HCTOIUeHHH H3 UHpKyJIHIJHH BCJie^CTBHe 
ynaCTHH B KJieTOHHbIX peaKUHHX HMMyHHTeTa. fljlfl HeKOTOpbIX MHKpOCnopH^HH 
noKa3aHa cnocobHOCTb HH^yunpoBaTb jiHM(j)onpojiH(|)epaTHBHbie 3a6o;ieBaHHH 
XCHB0THbIX-X03HeB C nOMOIUbK) BbmeJieHHfl 3apaXCeHHbIMH KJieTKaMH UHTOKHH- 

no^obHbix coe^HHeHHH (Wongtawatchai et al., 1995). MHoroH^epHbie unpKy- 
Jinpyiomne KJieTKH, o6pa30BaHHbie b pe3yjibTaTe cjihhhhh HecKOJibKHX reMOUH- 
tob, OTMeneHbi npn BHpo3ax HaceKOMbix (EaxBajioB, 2001). Y HeKOTopbix Bbic- 
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IHHX II03B0H0HHbIX MHKp0Cn0pH,ZIH03 BbI3bIBaeT HapyilieHHH KJieTOHHOrO UHKJia, 

b pe3yjibTaie Hero o6pa3yiOTCH MHoroH^epHbie kjictkh (Didier, Bessinger, 1999). 
06pa30BaHHe MHoroH^epHbix kjictok b reMOjiHM^e 3apaxceHHbix MHKpocnopn- 
mo3ou ryceHHuax rajmepHH Taioxe hbho CBH3aH0 c 3a6ojieBaHHeM, ho kbkhm 
o6pa30M (J)OpMHpyiOTC5I 3TH CTpyKTypbl, nOKa He nOHHTHO. 

flpyrow HHTepecHbiw (J)eHOMeH, BbiHBjieHHbiH npn MHKpocnopH,zjH03e G. mel- 
lonella — HHniOHpoBaHHe MejiaHH3aijHH. 06bihho reMOJiHM<j)a nnejiHHOH oraeB- 
kh, KaK h pwa jx pyrnx HemyeKpbuibix, Obicrpo MejiaHH3HpyeTCH Ha B03,ayxe npn 
noBpexc^eHHH noKpoBOB. 3tot npouecc onocpe^OBaH <J>eH0Ji0KCH,aa3H0H CHCTe- 
MOH, Hepa3pbIBHO CBH3aHHOH C KOMnjieKCOM 3amHTHbIX peaKIJHH HaCeKOMbIX 
(Ashida, Yamazaki, 1990; Gillepsie et al., 1997; DiynoB, 2001). IloHBJieHHe Me- 
jiaHHHOBbix nflTeH nojx KyraKyjioH xapaKTepHo £jih pma MHKpocnopH,zjH030B 
HemyeKpbuibix h paccMaTpHBaeTcn KaK 3amHTHan peaKUHH opraHH3Ma xo3HHHa 
(peaKUHH aTTpeTH3auHH), CBH3aHHaH c jiOKajiH3au,HeH nac™ cnop nojx noKpo- 
BaMH, c KOTopbiMH cnopbi b ^ajibHenmeM yzjajiaioTCfl npn JiHHbKe HaceKOMbix 
(Weiser, 1969; Hcch, 1986). HmepecHo, hto npn bckpmthh 3apaxceHHbix ry- 
ceHHu h aHajiH3e nonyTOH khx cpe30B mm He HaOjiio^ajiH HHcJiHJibTpaijHH 3apa- 
xceHHbix TKaHen reMouHTaMH, xapaKTepHOH jxnn npoT030HHbix h rpwOHbix hh- 
4>eKUHH HaceKOMbix (Hajek, St. Leger, 1994; IlacKepOBa h ,ap., 1998; Bidochka, 
Hajek, 1998). Ilpn MHKpocnopH£H03e ^BynaraHCToro CBepHKa, 3apaxceHHoro 
Nosema grylli , TaKan peaKUHfl HaOjiKxaaeTCfl npn pa3pymeHHH 3apaxceHHbix mie- 
tok h nona^aHHH Haem cnop b reMOJiHM(|)y (ToKapeB, 2003). OicyTCTBHe peaK- 
Uhh MejiaHH3auHH b 3apaxceHHbix tkbhhx rajuiepHH Ha paHHHX 3Tanax MHKpo- 
cnopH,zmo3a, CKopee Bcero, CBH3aH0 c H36eraHHeM MHKpocnopH^HHMH 3amnTHbix 
peaKUHH xo3HHHa 3a cneT BHyTpHKJieTOHHOH JioKajiH3auHH. Ha 3Tane ocTporo 
MHKpocnopH^H03a, xapaKTepH3yiomeroc5i AecTpyKTHBHMMH npoueccaMH b 3apa- 
XCeHHMX TKaHHX H COOTBeTCTBeHHO B03HHKHOBCHHeM KOHTaKTa Cnop C reMOJIHM- 
4>oh, OicyTCTBHe 3aniHTHbix peaKUHH MOxceT 6biTb oObhchcho noAaBJieHHeM (J>e- 
HOJioKCH^aaHOH CHCTeMbi reMOJiHM(j)bi, onocpe/iyiomeH KacKa,a MejiaHH3an,HH. 

JX Jin jx aHHoil napa3HTo-xo35iHHHOH CHCTeMbi yxe 6biJio noKa3aHO no^aBJieHHe 
(t)eHOJiOKCH,aa3HOH aKTHBHOcra reMOJiHM(|)bi HaceKOMoro no jx /teHCTBHeM napa- 
3HTa, HTO H o6T>HCH5ieT OTCyTCTBHe MejiaHH3aiJHH reMOJIHM(J)bI (Jl03HHCKan, 2002). 
^ByKpaTHoe CHHxceHHe OTHOCHTejibHOH jxojm (J>eHOJioKCHAa3onojio>KHTejibHbix re- 
mouhtob h cooTBeTCTByiomee no^aBJieHHe Me;iaHH3auHH reMOJiHMijmi TaKxce bm- 
HBneHbi npn MHKpocnopH^H03e ^BynHTHHCToro CBepHKa, Bbi3BaHHOM N. grylli 
(CoKOJiOBa h jx p., 2000; ToKapeB, 2003). CnocoOHOCTb HHrnOHpoBaTb (JieHOJio- 
KCH,aa3Hyio CHCTeMy 6ecno3BOHOHHbix CBOHCTBeHHa pa3HbiM no CBoen npHpo^e 
naToreHaM (Brennan, Cheng, 1975; Dunphy, 1994; Brivio et al., 2002; Slepneva 
et al., 2003); npn MHKpocnopH£H03ax HaceKOMbix oto HBjieHHe H3yneH0 He,zjo- 
CTaTOHHO. B03MOXCHO, HMeHHO Ha ZiaHHOH MO^ejIH napa3HT0-X03HHHH0H CHCTe¬ 
Mbi, jxnn kotopoh ^ocTaTOHHO no,apo6Ho H3yneHbi KOMnoHeHTbi (JjeHOJioKCH^aa- 
Horo KacKa^a HaceKOMoro-xo3HHHa (Kopacek et al., 1995; Li et al., 2002), b ^ajib- 
HenmeM y^acTcn oObhckhtb MexaHH3M BbiineonncaHHoro (JieHOMeHa. 

TeMnepaTypHbiH pexcHM — o^hh H3 BaxcHenuinx napaMeTpoB, onpe^ejinio- 
IltHX BOCnpHHMHHBOCTb HaceKOMbix K MHKp0Cn0pHAH03y. HaH 60 Jiee HHTeHCHB- 
Hoe pa3BHTHe napa3HTa npn MHHHMajibHOH CMepraocTH xo3HHHa nponcxo^HT 
npn onTHMajibHbix ^jih xo3HHHa TeMnepaTypax (Eji(J)HMOBa, 1985; Hcch, 1986). 
YcHJieHHe naToreHHoro B03,aeHCTBH5i MHKpocnopH^HH Ha HaceKOMbix o6mhho 
6ojiee BbipaxceHo npn chhxcchhh TeMnepaTypbi (Hurpin, 1968; JIhctob, 1976; 
Hcch, 1986). Ha npHMepe nnejiHHOH othcbkh HaM y^ajiocb noKa3aTb, hto kph- 
THHeCKHM nepHO^OM B 3TOM OTHOineHHH MOTyT 6bITb nepBbie HeCKOJIbKO JXHQVl 
c MOMeHTa 3apaxceHHH. Co^epxcaHHe HaceKOMbix b otot nepno^ npn noHHXceH- 


246 



hoh TeMnepaType uejiaeT hx 6o;iee BocnpHHMHHBbiMH k 3apaxceHHio h ycHjiHBaeT 
CMepTHOCTb JX axce npH HCn0JIb30BaHHH cnop CO CHHXCCHHOH HH(J)eKUHOHHOCTbIO. 
npHHHHbi TaKoro B03,aeHCTBHH TeMnepaTypbi MoryT 6 ht b 3aKjiioHeHbi b ocjia6;ie- 
HHH 3aiHHTHbIX (fcyHKUHH OpraHH3Ma, npOHBJIHIOlIXeMCH, B HaCTHOCTH, Ha ypOB- 
He (J)yHKUHOHaJIbHOH aKTHBHOCTH reMOIJHTOB, npO^yUHpyiOmHX aKTHBHbie KHC- 
jiopouHbie MeTa6ojiHTbi (flyGoBCKHH, DiynoB, 1997). 

BaxcHoe npaKTHHecKoe 3HaneHHe HMeeT onpeuejieHHe ycjioBHH, npH kotophx 
yTpanHBaeTCH xooHecnocoGHocTb h HH(J)eKUH0HH0CTb cnop. 3aMopaxcHBaHHe 
hjih BbicyuiMBaHne HH(J)eKUHOHHoro MaTepnana HHaKTHBHpyeT cnopbi V. ephes- 
tiae , a npn uojiroBpeMeHHOM xpaHeHHH b bouhoh cycneH3HH Ha xonoue HH(j)eK- 
UHOHHOCTb COXpaHfleTCH. 3™ 3aKOHOMepHOCTH HaSiHOaaiOTCH y MHOrHX BHUOB 

MHKpocnopHanH (Vavra, Maddox, 1976). 

fljlfl 3KCnepHMeHTOB, CBH3aHHbIX c BbiuejieHHeM nOJIHpHbIX TpydOK H cno- 
ponjia3M H3 cnop MHKpocnopHUHH, a Taicxce ujih HCKyccTBeHHoro 3apaxceHHH 
KyjibTHBHpyeMbix KjieTOK in vitro Heo6xouHM nou6op ycjioBHH CTHMyjiHUHH Bbi- 
CTpejiHBaH hh cnop. B cjiynae V. ephestiae bmcokhh ypoBeHb 3KCTpy3HH cnop 
6bui uocTHTHyT npn ncnojib30BaHHH mctouhkh KyprrH n up. (Kurtti et al., 
1994), hcxouho pa3pa6oTaHHon uuh N. furnacalis h ycneniHO auanTHpoBaHHbiii 
ujih N. grylli (Dolgikh, Semenov, 2003). 3 to no3Bo;iHT b uaubHenmeM npoBOUHTb 
3KcnepHMeHTbi no KyjibTHBHpoBaHHio MHKpocnopHUHH in vitro. 

HccneuoBaHHH npoBeueHbi npn (J)HHaHC0B0H nouuepxoce POOH (rpaHTbi 
No 03-04-48310, 03-04-49629 h HUI-1038.2003.4). 
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SUMMARY 

An experimental microsporidiosis of the wax moth caterpillars from laboratory popula¬ 
tion had been caused by oral infecting of early stages larvae and by intracavity injections 
of the spores of the microsporidian species Vairimorpha ephestiae. Peculiarities of microspo¬ 
ridiosis proceeding, manifestations of host defence reactions, and also an effect of the tem¬ 
perature of caterpillars cultivation and conditions of spores keeping on liability of the in- 
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sects to the infection were studied. The effect of the microsporidia on the host organism 
was the early death or the delay of larvae development, but in several cases external mani¬ 
festations of the effect of the parasite on the host were absent. The development of the pa¬ 
rasites from the moment of infecting to the appearing of the mature spores congestions 
in the host organism proceeded 6 days. Microsporidia invaded insect fat body and cau¬ 
sed its hypertrophy and disappearance of lipid granules. In the intestine and salivary 
glands microsporidia were not observed in the period from 6 to 16 day of the development. 
On the final stage of microsporidiosis the all contents of fatty tissue cells were replaced by 
spores of microsporidia. Under microscope only diplocaryotic spores of the Nozema type 
had been found in infected and died specimens, but not octospores. The spores threw out 
polar tubes under the change of pH in incubating solution from neutral to alkaline. The ef¬ 
fects of microsporidiosis on the wax moth haemolymph were the increased rate of prohae- 
mocytes, appearing of multinuclear free-circulating cells at 6 day after infection, and sup¬ 
pression of the reaction of haemolymph melanization with the mass sporogenesis of the pa¬ 
rasite. The characteristic symptom of the wax moth microsporidiosis had been revealed, 
accumulation of black points and small spots of irregular form under cuticle («reaction 
of attretization»). Increase of the temperature of insect cultivation up to 32 °C during 3 da¬ 
ys after infection contributed to the full deliverance of the insects from the infection in first 
and second generations. It can be considered as a method of treatment of wax moth labo¬ 
ratory colonies from microsporidiosis. Oral infection of III and IV stage caterpillars by 
the spores being kept during 3—6 months under 4 °C in form of water suspension caused 
the death of 63.0—61.5 and 91 % of caterpillars being cultivated under 25 and 21 °C res¬ 
pectively. Under the temperature of cultivation equal 30 °C the mortality did not differed 
from the control sample (8—10 %). The spores extracted from dried bodies of caterpillars 
lost their vitality. It was demonstrated by the test on infectious ability in vivo and by acri¬ 
dine orange staining. This host-parasite system appears to be perspective in investigations 
of resistance mechanisms in insects and immunosuppressive features of entomopathogen 
microsporidia. 
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